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INTRODUCTION: Infestations of whitefly Bemisia tabaci (Gennadius) biotype B on common 
beans are managed mainly by the use of insecticides. This is owing to the fact that insecticides 
are highly available on the market, are easy to be applied, and cause rapid insecticidal effect 
(Boiça Júnior et al., 2006). However, conventional management practices relying on insecticides 
are sometimes not effective for this pests usually prefer the abaxial leaf surface of plants, in 
addition to rapid insect resistance development to the active ingredients (Horowitz and Ishaaya, 
1995).  
The use of natural products alone or integrated with insecticides can be an alternative to 
reduce the negative effects of chemical control, without losing efficiency in managing the pest. 
Products based on neem, Azadirachta indica A. Juss, are reported to cause repellency, reductions 
in feeding and oviposition, interruptions of development and ecdysis, lengthening of biological 
development, reduction in fertility, and other changes in insect behavior (Martinez, 2011). We 
evaluated strategies based on applications of neem oil, insecticide, and neem oil-insecticide 
combinations for managing B. tabaci biotype B on common beans, under greenhouse conditions. 
 
MATERIAL AND METHODS:  Experiment was carried out in a greenhouse (10 x 5 x 3 m) 
coated with anti-aphid screen mesh, in the School of Agriculture and Veterinarian Sciences, 
UNESP, in Jaboticabal, SP, Brazil. Seeds of cultivar Pérola were sown in 40 pots (5 L) filled 
with soil, sand, and manure at 2:1:1 ratio. The pots were kept in the greenhouse arranged in five 
rows spaced 1 m apart. For whitefly artificial infestation, 16 potted kale plants (cv. Manteiga) 
infested with whitefly populations were introduced in the greenhouse and evenly distributed 
among the common bean potted plants. Introduction of infested kale plants in the greenhouse 
occurred 15 days before the first treatment application.  
We used a completely randomized design, with treatments consisting of eight strategies of 
whitefly management. The strategies were based on two sprayings performed at 30 and 45 days 
after emergence of plants: (1) control (no treatment); (2) two sprayings of neem oil at 150 ml ha-
1; (3) two sprayings of neem oil at 200 ml ha-1; (4) two sprayings of neem oil at 250 ml ha-1; (5) 
one spraying of pyriproxyfen at 300 ml ha-1 + one spraying of neem oil at 150 ml ha-1; (6) one 
spraying of pyriproxyfen at 300 ml ha-1 + one spraying of neem oil at 200 ml ha-1; (7) one 
spraying of pyriproxyfen at 300 ml ha-1 + one spraying of neem oil at 250 ml ha-1; and (8) two 
sprayings of pyriproxyfen at 300 ml ha-1. Neem oil used in the experiment was Azamax® and the 
insecticide pyriproxyfen was Tiger®. 
Three samplings of whitefly infestation on bean plants were performed. The first sampling 
took place the day before the first spraying was performed, and two additional samplings were 
performed three days after each of the two sprayings. At each sampling, the number of adult 
whiteflies were quantified in the abaxial surface of 10 leaflets, and additional 10 leaflets were 
randomly collected, kept in paper bags, and taken to the laboratory, each leaflet was considered a 
repeat. Next, the number of eggs and nymphs were recorded with the aid of a stereoscopic 
microscope. Data were subjected to Levene (α=0.05) and Cramer-von Mises (α=0.05) tests. 
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Homogeneous and normally distributed data were analyzed by ANOVA, and treatment means 
were compared by Tukey test (α=0.05). Whenever ANOVA assumptions were not met, data 
were analyzed by Kruskal-Wallis non-parametric test, and treatment means compared by Dunns 
test (α=0.05). 
 
RESULTS AND DISCUSSION: The number of whitefly eggs after the second application was 
significantly higher in the control as compared to the other management strategies (Table 1). 
Numbers of nymphs did not differ among strategies in any whitefly sampling (data not shown). 
In the sampling after the first spraying (FS), strategies 2 and 3 had significantly less numbers of 
whitefly adults than strategies 6 and 7, not differing from control (without spraying) (Table 1). 
After the second application (SS), number of adults in the control was significantly higher 
than numbers observed in strategies 2, 4, and 5 (Table 1). It is important to note that strategies 2, 
4, and 5 succeeded in reducing the number of eggs and adults after the second application, and in 
all of them neem oil was used in the second spraying. We conclude that neem oil reduces 
infestations of whitefly eggs and adults in the greenhouse when used in the second application. 
More studies in the field are needed to confirm the efficiency and residual effect of neem oil. 
 
Table 1. Numbers (± SE) of whitefly eggs and adults per leaflet of common beans treated with different strategies. 
Sampling before sprayings (BS), sampling after first spraying (FS), and sampling after second spraying (SS). 
Management strategies 
Eggs per leaflets  Adults per leaflets 
BS FS SS1  BS FS
1 SS2 
1. Control (without spraying) 7.6±2,91 27.6±6.48 26.3±5.11c  3.0±0.71 1.2±0.39a 3.3±0.78c 
2. Neem 150 mL.ha-1 + neem 150 mL.ha-1  5.2±1,22 13.0±6.76 1.6±1.39a  2.8±0.51 1.5±0.50ab 0.3±0.21ab 
3. Neem 200 mL.ha-1 + neem 200 mL.ha-1  6.1±1,69 12.5±3.73 4.1±1.70ab  3.2±0.89 1.0±0.42a 0.9±0.37abc 
4. Neem 250 mL.ha-1 + neem 250 mL.ha-1  9.3±3,55 6.8±2.02 3.3±1.37ab  3.8±0.59 1.0±0.39a 0.4±0.16ab 
5. Pyriproxyfen + neem 150 mL.ha-1  9.8±3,07 24.0±3.52 3.5±1.22ab  6.4±1.39 2.5±0.56ab 0.1±0.10a 
6. Pyriproxyfen + neem 200 mL.ha-1  9.4±1,74 38.3±15.07 8.5±3.13b  6.7±1.38 4.1±0.78b 1.2±0.33abc 
7. Pyriproxyfen + neem 250 mL.ha-1  3.3±1,35 14.8±4.78 9.1±3.66b  6.0±1.06 5.0±1.61b 1.7±0.40bc 
8. Pyriproxyfen + pyriproxyfen 2.2±0,77 28.3±7.73 6.9±1.65b   2.6±0.60 1.8±0.44ab 0.9±0.37abc 
F (SM) 1.66ns - 8.52**   4.67** - 
H (SM) - 19.12* -  15.53* - 29.29** 
Means followed by different letters in columns differ significantly by 1Tukey and 2Dunns tests at 5% of probability. nsNot 
significant by ANOVA at 5% probability. *Significant by Kruskal-Wallis test at 5% probability. **Significant by ANOVA at 5% 
probability ** Significant by Kruskal-Wallis test at 1% probability. 
 
REFERENCES 
Boiça Júnior, A. L.; Angelini, M. R.; Costa, G. M. 2006. Efeito do uso de óleos vegetais, 
associados ou não a inseticida, na eficácia de controle de Bemisia tabaci (Gennadius, 1889) e 
Thrips tabaci (Lind., 1888), em feijoeiro comum na época “de inverno”. Bioscience Journal 
22:23-31. 
Horowitz, A. R.; Ishaaya, I. 1995. Chemical control of Bemisia - management and 
application. In: Gerling, D.; Richard, T. Mayer (Eds.). Bemisia: taxonomy, biology, damage, 
control and management. Andover, Hants: Intercept, p.537-556. 
Martinez, S. S. 2002. Ação do nim sobre os insetos. In: ______. (Ed.). O nim Azadirachta 
indica – natureza, usos múltiplos, produção. Londrina: IAPAR, p.31-57. 
  
